Introduction {#sec1-1}
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Diabetes mellitus is one of the most common diseases found among outpatients.^[@ref1]^ The control of glycemic index has effect on the progression of diabetes complications, both in type 1 and type 2 diabetes.^[@ref2]^ In 2013, about 6.9% of adult population in Indonesia were diagnosed with this condition of which only 21.02% of these patients received insulin therapy.^[@ref3],[@ref4]^ This insulin is a high-risk drug used in the treatment of diabetes mellitus. It is more accurately, easily and more conveniently administered with pens rather than vials and syringes.^[@ref5],[@ref6]^ However, the independent use of an insulin pen sometimes creates issues for patients. However, this could be addressed with the right training.^[@ref7]^ Furthermore, the long-term use of insulin, especially in elderly patients, requires adequate and continuous education.^[@ref7]^ When not properly used, insuline could lead to complications like hyperglycemia, hypoglycemia or even death.^[@ref8],[@ref9]^ In the United States, national surveillance data shows that 97,648 patients with cases of hypoglycemia related to the use of insulin visit the emergency rooms annually, and one-third are hospitalized. In addition, severe neurological sequelae were recorded in about 60.6% of these visits. Blood glucose levels was less than 50 mg/dL in 53.4% of these cases.^[@ref10]^ Therefore, it is essential for health care professionals to provide detailed information with respect to instructions on injection techniques and ensure patients have adequate understanding of it.^[@ref7]^

The different interventions to increase patient's knowledge and compliance were carried out through interviews and group discussions. In additon, technological advancement encourages health workers to handle the required tools and the condition optimally. Therefore, a method commonly used to provide information in an easily understood format is through audiovisual media. However, the effectiveness of using a video in providing information and increasing patient's understanding still has not yet been extensively studied, despite the fact that several studies shown how technology enhances learning, making audiovisual media an effective educational tool. A quantitative study also reported that video has often been used specifically for health education.^[@ref11],[@ref12]^ The effectiveness of video as an educational media for insulin therapy on knowledge and attitude in patients with diabetes mellitus will be demonstrated in this study.

Design and methods {#sec1-2}
==================

The study subjects were patients suffering from type 2 diabetes mellitus and receiving insulin treatment subcutaneously. they were selected during a visit to the Internal Medicine Unit at Universitas Airlangga Teaching Hospital. Those willing to participate were given the information sheets relating to details of the study. First, the participants were given questionnaire on the knowledge and attitude as pre-test. Then, they watched an educational video on the screen (±13 inches) for 6 minutes, after which they filled another questionnaire as post-test. The study was conducted between August and September 2017.

The questionnaire was made up of four parts: (1) patient demographic data, (2) clinical data, (3) insulin-related knowledge, and (4) attitudes related to insulin therapy. The demographics data of the patients include name, age, educational stage, and occupational status. The clinical data include duration of suffering from type 2 diabetes mellitus, duration and frequency of insulin therapy. Then, the patient's knowledge related to insulin therapy was assessed through questions requiring true or false answers, while attitude was judged through questionnaires with the Likert scale.

The six minutes educational video was created by avoiding sophisticated medical terms so that the participants were able to fully understand the contents. This was divided into two parts, that is, specific information about type 2 diabetes mellitus and information about insulin therapy. In the first part, the participants received an explanation on its signs and symptoms, including non-pharmacological and pharmacological therapy for type 2 diabetes mellitus. Next, participants received more specific information about insulin, including the types, forms, methods of usage, rules for insulin storage, its side effects and how to handle it.

The data obtained from the questionnaires were analysed using SPSS. The demographic part was analysed as descriptive tests, the unanswered questions in the true-false part were counted as incorrect answers, while questions in the Likert scale part had a range of grades of 1 to 5 points. Then, the data analysed were classified into five categories based on theoretical value, namely very low, low, good enough, high, and very high. The difference between pre- and post-intervention scores were measured by the Wilcoxon Signed Rank Test and the significant levels were determined at a P-value of \<0.05.

Results {#sec1-3}
=======

A total of 100 questionnaires were completed and there were no rejected data. Before the participants filled out the questionnaire, a validity and reliability test was conducted on 30 people with the same characteristics outside the research participants group. Questionnaires with the true-false type of answer were validated by content and face validity tests, while the Pearson product moment correlation level was used to analyse the questions in the Likert scale part. Then, the validity values of each question r\>y table were obtained and R table=0.361. Also, the R count for each question in a row are as follows: 0.361; 0.383; 0.572; 0.675; 0.454; 0.675; 0.136; 0.588; 0.74. Since the R count of the seventh question was smaller than R table, it was considered invalid and omitted from the questionnaire. Also, the reliability test used Cronbach's alpha coefficient and the instrument obtained a reliable result with Cronbach's alpha \>0.361 (α=0.788).

The demographic data is shown in [Table 1](#table001){ref-type="table"} and based on it, 58% of the participants were male and the mean age of the study population was 55.81±10.82 years. In addition, more than half (57%) of participants graduated from high school, while others had dissimilar education. However, 17% did not state their level of education. One third (32%) of the participants were unemployed, especially female patients, who are housewives, while the others have different job fields such as civil servants, private employees, employers, etc.

Then, the clinical data showed the number of participants who visited at internal medicine unit in Universitas Airlangga Teaching Hospital have been suffering from diabetes mellitus for 1-5 years (37%), more than 5 years (30%) and others for only 1 year (26%). However, 7% did not remember the duration of the illness. Almost half (41%) of participants received insulin therapy for 1-5 years, and 38% received the therapy recently (\<6 months), with 62% of it as monotherapy (short, intermediate or long-acting insulin).

Based on the pre and post-intervention data analysed ([Table 2](#table002){ref-type="table"}), more than half of participants already have good knowledge about insulin therapy with an average score of 66.60±14.92. However, these participants experienced a significant increase in knowledge after watching educational videos with an average score of 89.40±9.83, the value of Z=-8.212 (P\<0.05). For what concers attitude, participants with high score experienced an increase in positive attitude of 39% after intervention, with the value of Z=-8.234 (P\<0.05).

Results and discussion {#sec1-4}
======================

This research on improving knowledge and attitudes on the use of insulin injection pen through video among patients with type 2 diabetes mellitus was the first study of this kind conducted in Indonesia. A motion graphic video was used during the study, with contents which are easily understood by participants. Overall, the study shows that the educational video is able to increase knowledge and improves the attitude towards insuline therapy among the participants, proving that the video is a good medium for providing information related to insulin therapy. The results are in line with previous research on education through audiovisual media conducted in the past.^[@ref12]^

###### 

Demographic data of the study population (n=100)

  Category                           n (%)
  ---------------------------------- --------
  Gender                             
      Male                           58(58)
      Female                         42(42)
  Age (years)                        
      18 -- 44                       15(15)
      45 -- 64                       66(66)
      \> 65                          19(19)
  Educational stage                  
      Didn't finish primary school   3(3)
      Primary school                 5(5)
      Secondary school               57(57)
      College                        18(18)
      Unknown                        17(17)
  Occupational status                
      Governmental                   5(5)
      Private sector                 21(21)
      Entrepreneur                   10(10)
      Unemployed                     32(32)
      Others                         32(32)

###### 

Pre and post-intervention after watching video on knowledge and attitude (n=100).

  Category      Knowledge          Attitude                
  ------------- ------------------ ------------------ ---- ----
  Very low      0                  0                  0    0
  Low           7                  0                  1    1
  Good enough   38                 1                  69   4
  High          46                 27                 25   75
  Very high     9                  72                 5    20
  Z value       -8.212 (p\<0.05)   -8.234 (p\<0.05)        

This study shows that 66% of the tested patients were aged 45-64 years, which aligns with the national diabetes statistic report in the United States in 2017, showing that the people newly diagnosed with diabetes mellitus were in this age range. Another study in Indonesia revealed that 25-30% of the 29.1 million diabetes mellitus patients received insulin therapy.^[@ref13]^ However, among the 240 patients in Surabaya with diabetes mellitus, 27.9% received basal bolus therapy while 51.2% used a combination of insulin therapy and oral antidiabetic drugs.^[@ref14]^ The potential effect of hypoglycemia of insulin therapy takes thoughtfulness in its administration, and it is important for the patients to have good knowledge on the use of this treatment. In addition, there is need for support in terms of attitude in properly administering insulin among the patients.

The patients' knowledge and attitudes were measured during this study with the aid of questionnaires, before and after watching the educational video. Before intervention, analysed data shows that more than a third of participants had good knowledge: more than half had attained high and very high category of knowledge. In terms of attitude, three-quarter participants were within the good to high category in managing and using insulin injection pen. However, few participants still had low level of knowledge and attitudes towards insulin therapy. Specifically, there was one person whose attitude did not change even post intervention. This is in line with the psychological theory which explains the ability of a person to respond differently toward the same encouragement, which is mainly due to differences in the capture of stimulus material.^[@ref15]^ Then, after the intervention, the knowledge of the participants increased dramatically, and almost all were in the high to very high knowledge category. Identical results were obtained in the attitude aspect, in which most participants were in the high to very high category of attitude. In general, these results show that the participants already had a good knowledge and attitude towards the insulin therapy used, but got even better after watching the educational videos.

The variation of obtained data was quite wide, as many factors could affect the patient's knowledge and attitude towards the insulin therapy. A study conducted by Li *et al.* shows that the scores of Knowledge, Attitudes and Practice (KAP) were related to gender and occupation. Another study conducted before then also shows that female tend to have higher K and P scores but lower A scores, compared to the male patients.^[@ref16]^

Additionally, educational interventions aid patient's ability in diabetes management. Several methods have been used to increase knowledge with respect to diabetes mellitus such as the use of brochures, illustrations, leaflets, and audiovisuals. A systematic review was conducted to explore the effectiveness of educational and psychosocial interventions in improving diabetes management among patients with type 1 diabetes and the results show that both interventions have a beneficial impact on diabetes management.^[@ref17]^ Patients with low understanding of insulin injection technique showed an increasing level of HbA1C and were better after being re-educated on the topic. Furthermore, a study conducted by Saengow *et al.* shows that educational video is a good educational technique also for long-term memory and drug adherence among patients with epilepsy disease.^[@ref7],[@ref18]^ Hence, providing insulin-related educational contents for patients with diabetes mellitus is the beginning of an effort to encourage patients on implementing the ideal management of insulin therapy. Moreover, the patients would have a better point of view regarding the impact and goals of insulin therapy.^[@ref15]^

However, there are some limitations in this study. It was conducted only on one treatment, observing both knowledge and attitude. There is need for further studies stretching over longer periods of time and including more frequent exposure to the educational videos.

Conclusions {#sec1-5}
===========

In summary, this study shows a significant knowledge increase among the patients with type 2 diabetes mellitus after watching the educational video on insulin therapy. The results also indicate an improvement in patients' attitudes, which is not only in learning insulin self-injection practices but also in managing the overall condition properly.
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